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Remarks 

AppUcanis and their tanderslgncd rq^resentative thank Examiner Trinh for the careful 
review of the present; application, the detailed explanations in the OSicc Action dated September 
8, 2006, and fhc helpful and courteous discussion held with the undersigned on October 3» 2006. 
As discussed, the claims have been amended to focus the invention on printing and curing a 
paUem to form a paUcmed semiconductor film comprising an array of lines having particular 
width, length, and thickness dimensions. Although the cited references disclose printing such a 
composition in general terms, they do not disclose or suggest printing such an array of lines. For 
example, the primary reference is concerned witii making coatings for solar cells. As a result, 
the primary reference provides no real motivation to one of ordinary skill in the art to print and 
cure a similar composition in a pattern comprising an array of such lines. The secondary 
references fail to cure this deficiency of the primary reference. The following remarks shall 
further summarize and expand upon topics discussed. 

Tlie present invention relates to a method of making a patterned semiconductor i!lm, 
comprising the steps of: 

a) Inkjet printing, gravure printings printing by offset lithogmphy, or flexographic 
printing a composition comprising a first ^cUc Group TVA compound of the 
formula (I): 

(AHJtt, (1) 

where n is Jrom 3 to 8 and each A in the formula is independcntiy Si or Gc, and/or 
a second cyclic Group FVA compound of the formula (2): 

(AH«)„,(AHyR^y)p (2R')q, (2) 

where (m -h p H* q) is from 3 to 12, each of the m instances of x is independently 0, 
1 or 2, each of the p instances of y is indcpcndentiy 0,, 1 or 2, each of the p 
instances of z is independently 0^ I or 2, each of die p instances of (y -i* z) is 
independcntiy 1 or 2, each of die q instances of w is independently 0 or 1 , at least 
one of p and q is at least 1, each A in the formula (2) is independently Si or Ge, Z 
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is selected fiom the group consistiog of B, P and As, R' is R or H, and each K in 
tie fonnula (2) is independently alkyi, aryl, antlkyl, a halogen, BHsR"2-5, 
PH«R"2hi, AaHj^R' 2^ or AW^i. where s is 0 to 2, t is 0 to 3, and R*' is alkyU aryl, 
arallcyl, a halogen, or AH3, and a solvent in a pattern on a substrate; and 
b) curing the printed composftion lo Ibnii the patterned semiconductor filni, wherein 
curing the printed composition comprises irradiating the printed composition, and 
the patterned semiconductor Him comprises on army of lines having a v^ridth of 
from 100 nm to 100 (xm, a length of from 1 ^m to 5000 pm, and a thickness of 
Irom 0.01 pjn to 1000 pm. 

The references cited against the claims (Shiho ct al., U.S. Pat. Appl. Pubi. No. 
2003/0045632 ITiercinaller "Shiho"], Jacobson et al., U.S. Pat No. 6;294,401 [hereinafter 
"Jacobson"], Bulthaup et al., U-S. Pat No. 6,936,181 [hereinafter ♦Sultbaup"], and Tani, U.S. 
Pat. No. 5,254,439 Oweinaftcr ''Tani"]) ncitlier disclose nor suggest printing a silanc-eontaining 
composition by inkjet printing, gmvure printing, ofiset iithogmpby, or Hcxograpliic printing, 
then curing such a printed composition by a process including irmdiating the printed composition 
to fonn a patterned setniconductor film comprising an army of lines hawig a width of from 1 00 
nm to 100 pm and a length of from 1 pxti to 5000 jim* Consequently, the present claims are 
patentable over die cited references. 

The_Reiection of Claims 41-47 and SS-61 under_35_U.S.C. S lD3fa^ 

The rejection of Claims 41-47 and 55-61 undex 35 U.S*C § 103(a) as being unpatentable 
over Shiho in view of Jacobson has been obviated by appropriate amendment. 

The limitations of Claims 62, 64 and 65 have been incorporated into independent Claim 
41. Therefore, this ground of rejection is unsustainable, and should be withdrawn. 
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nic RCTecrion of Claims 48-50 and 62>65 under 35 S_103fa) 

The rejection of Claims 48-50 and 62-65 under 35 U.S-C. § 103(a) as being unpatentable 
over Shiho in view of Jacobson, and further in view of Bulihaup is respectfully tmversed. 

Shiho discloses a silane composition for preparing a semiconductor thin film of a solar 
celL The silanc composition contains a polysilanc compound represented by the formula SinRm 
(n is an integer of 3 or more, m is an integer of n to (2n+2) and R is independently a hydrogen 
&tom» alkyl group, phenyl group or halogen atom, with die proviso that when all of the R!s are 
hydrogen atoms and m = 2n, n is an integer of 7 or more), and at least one silanc compound 
selected Trom cyclopcntasilane, cyclohejcasilane and silylcyclopcntasilanc (Abstract)^ The silane 
composilton of Shiho may further contahi silicon particles (component (C); see paragraphs 
(0058)-[00641), Shiho teaches thai a silicon film can be formed by forming a coating film of the 
first or second silanc composition on Ihc substrate and then treating it with heal and/or light in a 
non-oxidisdng atmosphere (see paragmphs [0105]-|;01 OS]). 

Shiho also teaches that the coating ^^v^ can be treated with light to convert it into a 
silicon film or silicon oxide film, and that a silicon film or silicon oxide film having a desired 
pattern can also be formed by exposing part of the coating film selectively using a photomask 
having a desired pattern (see paragmph [0127]). Shiho further teaches that the conductive film 
and insulating film may be formed and patterned before use, in which case they may be patterned 
by a general method such as masking or lithography, or by an ink jet method (sec paragraph 
[0153])* However, Shiho is silent with regard to the length and widdi dimensions of lines 
formed in such a pattern, which malccs sense since Shiho is primarily concerned with making 
coatings for solar cells (see, eg., paragraphs i;0128]-[01 52] of Shiho). 

Tlierefore, Shiho does not disclose or suggest irradiating or curing a silane-containing 
composition printed by inkjct printing, gmvure printing, offset lithography, or flcjcogmphic 
printing to form a patterned semiconductor film comprismg an array of lines having a width of 
fix>m 100 nm to 100 fxm and a length of from 1 to 5000 |xm, as recited in the present Claim 
41 . Consequently, Shiho is deficient with regard to the present claims. 
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Jacobson docs not cure the deficiency of Shiho. 

Jacobson discloses naaoparticlcs that are utilized to create, through de];>osition and 
patterning, functional electronic, electromechanical, and mechanical systems (Abstract, 11. 1-3). 
Monodispcise or polydispcrse nanoparttcles can form stable colloids or suspensions in 
appropriate dispersing media, fecilitating their deposition and processing m a liquid state. As a 
result, printing technology can be utilized to deposit and pattern nanopardcles for mass 
production or for personal deslctop manufacturing (Abstract of Jacobson, last 7 lines). 

Jacobson discloses that electromagnetic mdiation, such as from a heat lamp or laser, may 
be used to thcnnaily convert nanoparlicles to their bulk state (coi. 6» II 32-35), but Jacobson is 
silent with regard to silane compounds, such as those of the formulas (1) and (2) in die present 
Claim 41, Also, like Shiho, Jacobson is silent with regard to the widths and lengths of lines in 
any printed and/or cured pattern. As a result, Jacobson cannot cure the deficiency of Shiho with 
regard to irradiating or curing a silanc-containing composition printed by Inkjet printing, gmvure 
printing, ofl^ct lithography, or flcxographic printing to form a patterned semiconductor film 
comprising an army of lines having a width of from 100 run to IPG iim and a length of from 1 
|4m to 5000 Jim, as recited in the present Claim 41 • 

Bulthaup &ils to cure the deficiencies of Shiho and Jacobson. 

Bulthaup discloses a method of patterning a surface or layer in the fabrication of a micro- 
device (Abstract, 11. 1-2). However, like Jacobson, Bulthaup is silent with regard to silane 
compounds, such as those of the formulas (1) and (2) in the present Claim 41. Also, like both 
Shiho and Jacobson, Bulthaup is silent with regard tlie widths and lengths of lines in the printed, 
cured pattern. As a result, Bulthaup cannot cure the deficiencies of Shtbo and Jacobson with 
regard to irradiating or curing a silane^ontoining composition printed by inkjct printing, gmvure 
printing, offeet lithography, or flcxographic printing to form a patterned semiconductor film 
comprising an army of lines having a width of firom 100 nm to 100 |im and a length of from I 
|im to SOOO ^m, as recited in the present Claim 41. 
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Consequently, no possible combinatioa of Shibo, Jaeob^on and Bulthaup can disclose or 
suggest; imadiadng or curing a silane-containing composition printed by Inkjet printing, gravure 
printing, ofTset litbography, or flcxographic printing to form a patterned semiconductor film 
comprising an array of lines having a width of from 100 nm to 100 |im and a length of Irom 1 
|im to 5000 |xm, as recited in the present Claim 4h Therefore, this ground of rejection is 
unsustainable, and should be withdrawn. 

TIieReicction,of_Clairns.51-S4uDdcr35U.S.C. 5 103fa\ 

The rcjccdon of Claims 51-54 under 35 USX, § l03Ca) as being unpatentable over Shiho 
in view of Jacobson and Bulthaup, and further in view of Tani is respectfully traversed* 

As discussed above, the combination of Shiho, Jacobson and Bulthaup is deficient with 
regard to irradiating or curing a sUanc-containing composition printed by inlgct printings gravure 
printing, offset lithography, or flcxogmphic printing to form a patterned semiconductor film 
comprising an array of lines having a width of from 100 nm to 100 |xm and a length of from 1 
jLtm to 5000 ^un, as recited in the present Claim 41 . Tani fails to cure the deficiencies of Shiho, 
Jucobsoa, and Bulthaup. 

Tani discloses a polymer having linear -Si-O-Si- bonds and —Si— Si-Si- bonds, or 
polysilanc bonds tliat arc greater than trisilane bonds, sensitive to far ultraviolet rays (Abstract, 
11. 1-4), The polymer undergoes oxidation with oxygen plasma to form SiOj that is resistant to 
oxygen dry etching, exhibits absorption peaks only in tar iiltraviolet, and suitable for preparing a 
single layered resist or an upper resist of a two-layered system (Abstract, last 5 lines). 

Tani also discloses a rotary-coated upper resist layer 3, selectively irradiated with pulses 
of KrF excimcr laser rays 4 GJ48 om) through a musk carrying a desired pattern (sec col- 6, IL 1 1 - 
21 and FIG- 2(c) of Tam)» Then, the exposed porrions of the layer 3 were developed with 
ethanol to remove tlie stune and to thus form a positive working upper resist pattern 3a (see eol- 
6, U. 21-24 and FIG, 2(d) of Tani). 
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Hoivcvcr, Tani does not appear to disclose ^cUc Group IVA compounds of the fotmuJos 
(1) or (2), particularly in wiiich tlic subslitucnts bound to the Group IVA atoms are 
predominantly H (e.g., die present formula (2)) or exclusively H (e.g., lie present fonnuJn (1 )). 
Also* Tani appears to be silent with regard lo printing. As a result, like Shiho, Jacobson and 
Bultbaup, Tani is necessarily silent with regard the widths and lengths of lines in any printed, 
cured pattern. 

Consequently, no possible combination of Shiho, Jacobson, Bulthaup and Tani can 
disclose or suggest irradiating or curing a silanenxintaimng compostlion printed by inkjct 
printing, gravure printing, offset lithography, or flexographic printing to form a patterned 
semiconductor film comprising an array of lines having a width of from 100 nm to 100 |im and a 
length of from I pm to 5000 pxa, as recited in the present Claim 4L Therefore, this ground of 
rejection is unsustainable, and should be withdrawn* 

The Obicction;;_tQ_t1ie_ClainM 
Tlic objeedons to the claims have been overcome by appropriate amendment 

■ 

Conclusions 

In view of the above amendments and remarks* all bases for objection and rejection are 
overcome, and the application is in condition for allowance* Early notice to that effect is 
eamcstiy requested. 
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If it is deemed helpful or beneficial to the efficienl prosecution of the present application, 
the Examiner is invited to contact Applicant's undersigned representative by telephone. 

Req^ectfully submitted. 



Acdrcw D. Fortncy, Ph,D. 
Reg. No- 34,600 



401 W. Fallbrook Avenue, Suite 204 
Fresno^ Califorma 93711 
(559) 432-6847 
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